Introduction: Tapak Liman (Elephantopus scaber Linn) is a medicinal plant in Indonesia which traditionally used as a treatment for fever, gout, dysentery, hepatitis, and infections. Aim: This study aims to determine the immunostimulants activity of tapak liman extract with carbon clearance method and to determine the percentage and total leukocytes and relative lymph weights. Materials and Methods: Twenty white male mice divide assigned to 1 control group and 3 experimental groups. It treated by oral administration of tapak liman extract; 10, 30, and 100 mg/kgBW. After six days of administration, mice intravenously injected with 0.1 ml/10gBW colloidal carbon. Blood obtained from the mice tail at; 3rd, 6th, 9th, 12th and 15th minutes. The determined absorbance then calculated to obtain the phagocytotic index, the percentage and the total of leukocyte cells and lymph weights. Results: Phagocytosis index increased significantly at 1, 12, 1.24 and 1.47. The percentages of neutrophil segment are 57%, 60% and 60%, for lymphocytes are 3, 80%, 32.80% and 34.20%, monocyte cells are 4.60%, 3.00% and 2.60%, neutrophil are 3.40%, 3.20%,2.20%, and for the eosinophil cells are 3.20%, 1.8% and 1.20%. Total leukocyte cells are 10,760, 11,630 and 15,880 cells/microliter. The relative lymph weight of each dose in the sequence is 0.36, 0.49 and 0.66. Conclusion: Ethanol extract of tapak liman leaves (Elephantopus scaber Linn) can increase the immunity of mice.
INTRODUCTION
Modern lifestyle making changes in some parts of people's lives, such as the tendency to consume junk food, lack of exercise and high levels of stress that causes the immune system drops. These conditions make pathogenic microbes such as viruses, bacteria, protozoa, and fungi could easily attack the body then infected by various infectious diseases and degenerative diseases that cause death. 1 Based on the World Health Organization (WHO) data, in 2016 as many as 10.4 million people suffered from tuberculosis (TB) and 1.7 million people died. More than 95% of TB patients died in developing countries. Another example HIV/AIDS, as many as 1 million people died and as many as 1.8 million new people are infected with HIV. 2 Based on these data it can be concluded that happened because the body's immune system drops. An effort need to be made in order to increase the body's immune system. The immune system is the most important part of the body's defence mechanism. The human body is capable of defending itself from infections caused by microorganisms because of this system. The immune system can be divided into two types, nonspecific immune system and specific immune system. 3 The non-specific immune system is a first-line body defence from microorganisms attack. This defence can be physical (skin), biochemistry (complement, lysozyme, and interferon), and cellular (neutrophil, monocytes, and macrophages). If the innate immune system or the nonspecific immune system is unable to cope with antigen attacks, the specific immune system (adaptive immunity) will work to produce antibodies. 4 The immunomodulatory compounds can be used to improve or to restore the body's immune system. 5 Immunomodulators help the body to optimize the immune system function that plays a significant role in the body's defence mechanism. Immunomodulators work in three ways; immunorestoration, immunostimulation, and immunosuppression. 6 Immunomodulator comes from a natural or synthetic source. Plants are essential components in complementary medicine and alternative medicine because plants produce secondary metabolites such as alkaloids, steroids, and phenolics which can restore health and cure various diseases. 7 Based on a few research, some plants having immunomodulatory activity 5 . One type of medicinal plant that is beneficial to health is the tapak liman plant (Elephantopus scaber Linn) from the Asteraceae family. This plant is widespread in the tropics such as in America, Africa, and Asia. Tapak Liman grows wild with other herbaceous plants. 8 Tapak Liman contains chemical compounds like deoxyelephantopin, dihydrodeoxyelephantopin, stigmasterol lupeol, epifriedelinol. 9 The latest research results show that the Liman Tread Leaf Extract can increase the haematopoetic process in anemic white male mice. 10 weights. It could be known these plants are immunostimulant so it could increase the body's immune system to defend the body from pathogenic microbes (viruses, bacteria, protozoa, and fungi). So based on that circumstances, Tapak Liman leaves could be an alternative drug because the availability of this plant was abundant so it is easy to get, cheap, and easy to process.
MATERIALS AND METHODS

Place and time
The research was conducted in September 2018-Januari 2019 at Laboratory Serology and Immonology Faculty Pharmacy , Laboratory Central of Faculty Pharmacy and Laboratory Biomedic Faculty of Medicine Universitas Andalas.
Tools and materials
This study used maceration bottles, funnels (Pyrex), 1ml syringes (Terumo), measuring pipettes (Pyrex), beaker glass (Pyrex), animal scales, analytic scales, stopwatches, micropipette (Eppendorf), measuring cups (Pyrex), volumetric flask (Pyrex), Erlenmeyer (Pyrex), leukocyte pipette (Assistent), hemometer (Assistent), rotary evaporator (Buchi), spectrophotometer UV-Visible (Genesys 10S UV-VIS), microscope (Zeiss Primo Star ) and microscope cameras (Zeiss Axiocam Erc 5s 105 Color).
The materials in this study were tapak liman leaves (Elephantopus scaber Linn), distilled water, 0.9% NaCl (Widatra), ethanol (Brataco), hexane (Brataco), ethyl acetate (Brataco), methanol (B rataco), Giemsa (Merck), Chinese ink (Yamura), acetic acid (Merck), Turk reagent (St. Reagensia), and pure deoxyelephantopin compound.
Extracting and characterization
Sampling
The sample that used for this study was fresh tapak liman leaves (Elephantopus scaber Linn) taken at Universit as Andalas, Limau Manis, Padang. Fresh leaves are sorted, cut into small pieces and dried in a greenhouse. The dried leaves are mashed. 1070 gram dry powder of tapak liman leaves to use in this experiment. 11 
Plant identification
The plant was identified in Herbarium Andalas (ANDA), Department of Biology, Faculty of Mathematics and Natural Sciences, Universitas Andalas.
Making extracts
The total of 1070 g tapak liman leaves (Elephantopus scaber Linn) powder, macerated using 70% ethanol. Macerated in six hours and stirring occasionally, then let stand for 18 hours, and filtered. This process was repeated 3 times. Filtration result is collected and concentrated using a rotary evaporator to obtain the extract. 11
Organoleptic examination
An organoleptic examination that conducted were shape, color, taste, and odor.
Drying shrinkage
Determination of drying shrinkage aims to show the maximum limit lost compounds in the drying process. Porcelain cup is heated in oven 105ºC for 30 minutes, then cooled in a desiccator and weighting (w0). Put in 1 gram extract and weighting(w1). Heat in 1 hour at 105ºC, cool it in a desiccator then weigh it again. 11 
Profile of thin layer chromatography tapak liman leaves extract
Tapak Liman extract was dissolved in methanol then spotted with capillary on an aluminum silica gel plate 60 F254. The mobile phase used was n-hexane, ethyl acetate, and methanol (5:5:1). Observed under ultraviolet light at 254 nm.
Immunomodulatory activity testing
Mice divide into four groups. Control group was given 0.5% Na CMC, another three groups were given tapak liman leaves extract. The preparation of the test was carried out orally once a day for 6 days. On the seventh day after administration, blood was taken in the tail capillary. Mice blood was taken in the 3rd, 6th, 9th, 12th, and 15th minutes after carbon injection, 25 µl of blood was taken and added 4 ml of 1% acetic acid. Absorption was measured at a wavelength of 650 nm.
The mice that have been tested for carbon clearance were sacrificed, the lymph was taken and weighed.
Percentage of leukocyte types
One drop of blood is dripped on the object glass and leveled with another object glass, then dried. After drying, add the methanol to coat the whole blood smear and then leave it for 5 minutes. Add 1 drop of Giemsa solution which has been diluted with distilled water (1:20), left for 20 minutes, rinsed with distilled water, dried. Calculate the number of eosinophil cells, stem neutrophils, segment neutrophils, lymphocytes and monocytes under a microscope at 40X.
Total leukocyte cell with haemocytometer
Fresh blood is sucked with a leukocyte pipette up to 0.5 points. Add Turk solution to 11 points, shaken for 15-30 seconds, three drops discarded, next drop entered in count room. Leave it for 3 minutes and then count the total leukocyte cells in the microscope in 40X.
Data processing
Data obtained from leukocyte cell count, total leukocyte cell count, and relative lymph weight are statistically analyzed using one-way analysis of variance analysis (ANOVA) and then followed by Duncan Multiple Range Test using IBM SPSS 22 Version.
RESULTS AND DISCUSSION
The extraction process uses 3500 grams of fresh tapak liman leaves and produces simplicia of 1070 grams. Simplicia then made into powder before maceration so that contact between the simplicia and the solvent becomes wider and the solvent was easiest to penetrate into the plant cell and the withdrawal of the active substance is more perfect. 12, 13 Identification showed that the sample used plants form species Elephantopus scaber Linn, and family Asteraceae (Figure 1 ).
The extraction process used cold extraction method, maceration. The maceration method was chosen because of the simple process, economical, and not through the heating process and avoid the possibility of chemical changes of compounds. 14 Ethanol 70% used to dissolve polar, semipolar or nonpolar compounds. It was less toxic than other organic solvents to test animals. 1 In addition, another research report that ethanol extract of tapak liman leaves has wider bioactivity than tapak liman leaves extract that dissolves by another solvent such as methanol, acetone, hexane and ethyl acetate. 15 Maceration was repeated three times so that the active substances that contained in the sample were perfectly extracted. The more of the maceration time, the more extracts could get. 14 The maceration was shaken every day because of stagnant condition would make a decrease in the transfer of active substances of the sample. 16 The ethanol extract was concentrated using a rotary evaporator to obtained 35.087gram extract and the percentage of rendement of ethanol extract of tapak liman leaves that obtained was 3.29%. The rendement then examined to determine the percentage of the extract obtained from the sample and to determine the solvent's ability to attract active substances in the sample. 11 The appropriate rendement percentage according to Indonesian Herbal Pharmacopoeia is not less than 2.7%. 16 There are several factors that influence the rendement such as; sample size and the type of solvent that used in the maceration process. The smaller sample size has a greater surface area of contact with the solvent so that the solvent interaction during the extraction process will be even greater. In addition, the solvents used in the maceration process must be in accordance with the sample used.
Demographic conditions, nutrition and the environment where plants grow are factors that cause differences in the content of chemical compounds. 17 Characterization of extracts carried out includes specific and nonspecific parameters. Specific parameters carried out are organoleptic extracts (including shape, colour, smell, and taste) and thin layer chromatography (TLC) profiles. This examination aims to determine the shape, colour, smell, and taste of the extract so that it is easily recognizable a suitable with Indonesian Herbal Pharmacopoeia.
Based on the organoleptic test, the concentrate of extract tapak liman leaves (Elephantopus scaber Linn) was thick, blackish brown, odorless and bitter. These results are suitable according to a standard organoleptic extract of tapak liman in Indonesian Herbal Pharmacopoeia. Examination of the KLT profile was a qualitative test to determine identity compound in the extract. The comparative compound used a compound based on the Indonesian Herbal Pharmacopoeia which is deoxyelephantopin. Deoxyelephantopin compounds were obtained from Biota Sumatra Laboratories. 11 Examination of TLC of ethanol extract of tapak liman leaves (Elephantopus scaber Linn) was obtained by extract Rf value of 0.68 and deoxyelephantopin Rf value of 0.68 ( Figure 2 ). It showed that the extract of tapak liman leaves contains deoxyelephantopin compound and suitable with Rf value from Indonesian Herbal Pharmacopoeia. Nonspecific parameters that performed were determining drying shrinkage and total ash content. The purpose of it was to find out the limits maximum components that can evaporate such as water, essential oils and other compounds. 18 Carbon Clearance method is a test of immunomodulatory activity by spectrophotometry by measuring carbon clearance in the blood of experimental animals at 3, 6, 9, 12 and 15 minutes. 19 Carbon clearance method was chosen because it's accurate, fast, easy and economical. 20 Immunomodulatory activity was test used experimental animal male white mice (Mus musculus L.). It was chosen because they were easy to obtain, easy to handle, physiologically similar to humans. 21 The experimental animals that used have fulfilled the ethical approval by the Research Ethics Committee of Faculty of Medicine of Universitas Andalas with the approval number 032/KEP/FK/2018. Experimental animals are acclimated in a research room for a week to make that animal comforts with the experimental environment and to avoid stress during the treatment. Experimental animals that have different behavior must be separated so as not to affect the conditions of another experimental animal. 19, 22 Carbon clearance method is a spectrophotometric examination of nonspecific immunomodulatory activities by measuring carbon clearance in the blood of experimental animals at the time of testing at 3, 6, 9, 12 and 15 minutes. 19 Chinese ink used to stable in the blood and does not inhibit in blood vessels and lungs. In addition, carbon also has the characteristics of an antigen because it is normally not present in the body. 21, 23, 24 Carbon suspension was made using tween 80 with a 1% concentration and added physiological NaCl 0.9% to obtain a concentration of 64 mg/ml (6.4%). The use of physiological NaCl in the manufacture of suspensions same as the body condition (isotonic). 25 To see the phagocytic effect of ethanol extract of tapak liman leaves, a standard curve was made between the carbon content in the blood and the absorbance value measured using a UV-Vis spectrophotometer at a wavelength of 650 nm. 650 nm wavelength is an area of carbon uptake. 21 From the results of determining the standard carbon curve obtained could be seen in Figure 3 with the regression equation y = 0.0064x + 0.0376 and R² = 0.9901. The value of the regression equation showed a linear relationship between carbon concentrations in the blood of mice and absorbance. 26 Based on the average value of carbon absorbance in the blood in 650 nm spectrophotometer, there was a decrease in absorbance value in all groups given the tapak liman extract comparison with the control group. The decreasing value of carbon indicates the decreasing concentration of carbon that lives in the blood of mice. The carbon in the body will stimulate the formation of a non-specific immune system in the form of phagocyte cells. Phagocytic cells will be activated due to the stimulation of a non-specific immune response and quickly recognize the type of foreign antigen that enters the body then destroys and cleanses the antigen (carbon) from the bloodstream. 19 Phagocytic constants are one of the phagocytic parameters, where the greater value of phagocytic constants, the higher the speed of carbon clearance so that faster phagocytic cells carry out phagocytic processes. 27 The phagocytosis index value can be calculated after obtaining the phagocytic constant value. If the mean value phagocytosis index more than 1 (IF>1) means that the substance has immunostimulatory activity. Conversely, if the mean value of the phagocytosis index is smaller than 1 (IF<1) means that the substance has immunosuppressant activity. 28 In this experiment, the average phagocytosis index experimental group is more than 1 (IF>1) and could be seen in Figure 4 . Based on the value of the phagocytosis index is a dose of 10, 30 and a dose of 100 mg/kg is immunostimulant. The highest phagocytosis index value was shown by group dose of 100 mg/kg BB. Increased phagocytosis means destruction process of antigens is greater. 27 The treatment showed the more doses that given the higher leukocyte could be produced. It present in Figure 5 . The ANOVA Test result (Table 1 ) describe the effect of ethanol extract of tapak liman leaves (Elephantopus scaber Linn) was significantly increase the total of leukocyte (p<0.01).
The DMRT result showed the effect of each dose of extract of tapak liman leaves was significantly increasing the total leukocyte despite the effect of 10 mg/kg dose and 30 mg/kg dose was not significantly different. It could be seen in Table 2 .
Administration of tapak liman leaves ethanol extract with increasing dosage could increase the number of segment neutrophil cells, lymphocytes, and monocyte cells. The complete results could be seen in Table 1 . The increasing the value of neutrophil segment cells, monocytes and lymphocyte cells are one of the immunomodulatory activity parameters. Based on previous research the plants that potential as immunomodulator could activate immunocompetent cells to increase the body's immune system. Neutrophil cells and monocytes are firstline body defence cells in a nonspecific immune response because they function as phagocytic specialist cells which are very slow to move, eat and destroy immunogenic substances. 29 Increasing lymphocyte cells show increased activity of specific immune responses. Lymphocyte cells consist of B lymphocytes and T lymphocytes. B lymphocyte cells will proliferate and differentiate to form plasma cells and memory cells. Plasma cells will form antibodies after contact with antigens. To establish antibodies, plasma cells cooperate with T lymphocytes. 21 The comparison of effect extract tapak liman leaves could be seen in Figure  5 .
According to the result of one-way ANOVA, the administration of tapak liman leaves extract on the percentage of leukocyte cells in each group had shown significantly different effect (p<0.05) for eosinophils cells, lymphocytes, monocytes, and neutrophils stem meanwhile neutrophil segment cells showed a nonsignificant effect (p>0.05).
The percentage of neutrophils was increased after the administration of ethanol extract tapak liman leaves. It could be seen in Table 4 that showed the dose100mg/kg could decrease the percentage while in another dose still the same.
The percentage of total lymphocyte and eosinophil were increased while other cells were decreased. It means the effect of extract tapak liman leaves was better on the specific immune system. The increasing of lymphocyte and eosinophil would protect the body from infection attack. Lymphocyte T in thymus gland would differentiate and proliferate be Natural Killer cell (NK Cell) and this cell.
Lymphocyte T at thymus gland will differentiate and proliferate be Natural Killer Cell (NK Cell) that responsibility directly in the process to destroy intracellular infection (virus and bacteria) and neoplasm through apoptosis, perforin, and granzymes. Specifically, lymphocyte would differentiate and proliferate be T CD + 8 cell then differentiate and proliferate again be cytotoxic t cells (T c ) that has a role that responsibility directly in the process to destroy intracellular infection (virus and bacteria) and neoplasm. 30, 31 The activity of tapak liman leaves extract on the percentage of monocyte cells from ANOVA analysis showed a very significant difference (p<0.05). Duncan's test (Table 6) , was seen as very significant (p<0.05).
Monocyte cells circulating in the blood usually for 12 hours and then will settle into macrophages. Macrophage cells which are already on the network is a professional phagocytic cell and to a very large m Ampuan phagocytosis in destroying foreign particles when compared with the other phagocytic cells. 30, 31 The occurrence of a decrease in monocytes in the blood indicates the process of macrophage cell formation increases and this is evidenced by the high value of the phagocytosis index (>1).
Based on the DMRT result, the effect of reducing the number of stem neutrophil cell percentages was significantly different. Meanwhile, the neutrophil segment was not affected by the treatment. The greater the dose is given, the fewer neutrophil stem cells, while the effect of 10 mg/kg and 30 mg/kgBB doses were nonsignificant. The results of Duncan's test analysis could be seen in Table 4 . Stem neutrophil cells are neutrophil cells that are young and will proliferate and differentiate into segment neutrophil cells. The faster the ripening process, then the bushes in many neutrophil cells are formed and of course, the phagocytosis process will increase. 30, 32 Segmented neutrophil cells are the type of neutrophil cells that act to destroy antigens. Increased and high activity of neutrophil cells tends to be detrimental to the body's physiological system because the 1,000 0,597 0,077 phagocytic activity of neutrophil cells tends to cause inflammatory reactions. 30, 32 The Lymph was grouped in secondary lymphoid. In this organ, antigen and lymphocyte will interact with each other so that lymphocyte will differentiate and proliferate be plasma cell and produce antibody. The more active of proliferate process of lymphocyte that would increase lymph relative weigh. It could be seen in Figure 6 .
The result of ANOVA analysis showed a significant difference (p<0.05) relative lymph weights in each group. It could be seen in Table 9 and the DMRT results are as shown in Table 10 . The DMRT result showed all groups in different subsets. That means increasing of the activity of lymphocyte B to produce antibodies in lymph due to the administration of ethanol extract of tapak liman leaves has an effect on increasing lymph weight and immunomodulatory activity. 21 The increasing of lymph weight in this study was also followed by an increase in lymphocyte cells because the lymphatic organ occurs differentiation and proliferation of lymphocytes resulting in lymphatic enlargement. 33 Tapak Liman leaves has been reported to contain sesquiterpene lactone compounds such as deoxyelephantopin, isodeoxyelephantopin, and scabertopin. 34 In addition, research results have also been reported that antioxidant compounds found in a plant can increase the body's immune system by increasing the number of leukocyte cells. 35 Based on the research it can be concluded that the ethanol extract of tapak liman leaves has immunostimulatory activity. This study should be continued to determine the effect of an extract of tapak liman leaves on activity and capacity of macrophage cell, especially professional phagocyte, also cytokine that influence in it.
CONCLUSION
After the immunostimulant activity test was conducted to on extract of tapak liman leaves (Elephantopus scaber Linn) with the carbon clearance method on white male mice, we can conclude that tapak liman leaves extract (Elephantopus scaber Linn) can improve the immunity of white male mice.
